Introduction
Over the past 10-15 years, treatment guidelines have changed emphasizing early initiation of pharmacotherapy in type 2 diabetes mellitus (type 2DM). [1] [2] [3] Metformin is the preferred first-line therapy, [1] [2] [3] and early and individualized intensification is recommended if the hemoglobulin A1c goal is not reached. [1] [2] [3] Concurrently, the therapeutic armamentarium has expanded, with many novel glucose-lowering treatment options, eg, the glucagon-like peptide 1 (GLP-1) receptor agonists (2006), the dipeptidylpeptidase-4 (DPP-4) inhibitors (2007), the sodium-glucose cotransporter 2 (SGLT-2) inhibitors (2012), and several new types of insulin such as glargine (2000) , detemir (2004) , and degludec (2013) emerging. Considering these changes, unselected population-based prescription data are important to monitor shifting trends in glucose-lowering drug use in large-scale real-world populations. With an estimated 320,000 people currently living with diabetes in Denmark (≈6% of the population; >90% with type 2DM),
Methods

Setting and population data sources
The Danish National Health Service provides all Danish residents with equal tax-supported health care including partial reimbursement for prescribed medications, 5 such as glucoselowering drugs. The unique personal identification number (the so-called civil personal registration [CPR] number) assigned to each Danish citizen at birth or upon immigration allows accurate individual-level linkage across Danish social service and health databases. 5 We used the web facility Medstat to obtain data on the sale of glucose-lowering drugs in Denmark from 1999 onward. 6 This publicly accessible webpage from the Danish Health Data Authority provides aggregate statistics on sale of pharmaceuticals in Denmark, based on individual-level data. 6 The main population-based data source for these statistics is the Register of Medicinal Products Statistics (RMPS), which has collected records on sales of all medicinal products nationwide, including individual-level data on all outpatient dispensations, since 1995. 6, 7 Danish community pharmacies are essentially monopolized for prescription drug sales and equipped with electronic accounting systems, used to secure reimbursement, which electronically transmit data to the National Health Service and RMPS. 7, 8 Data include the patient's unique CPR number (encoding sex and age), date of sale, type of drug, strength and package size, and defined daily dose (DDD). [7] [8] [9] Because each dispensation is identified by the CPR number, it is possible to study drug utilization by patient age, sex, and place of residence via linkage to the Civil Registration System. Reporting to RMPS is obligatory, and since 1999, Medstat statistics have been complete nationwide. In our study, a person was included as user of a specific glucose-lowering drug when having bought that drug at least once in the year concerned.
Statistical analyses
We obtained primary health care sector sales statistics from January 1, 1999, to December 31, 2014, for the entire Danish population, ~5.6 million inhabitants by 2014. We reported the absolute number of users of glucose-lowering drug classes as well as the prevalence proportion per 1,000 inhabitants for each group of glucose-lowering drugs in 1-year intervals and graphically illustrated the trends overall and stratified according to sex and age (<20 years, 20-39 years, 40-64 years, 65-79 years, and ≥80 years). Age was defined as the age at first redeemed prescription each year. We calculated the proportion of total glucose-lowering drug users who used each specific drug class in the first and last study year.
Research ethics and informed consent
As this study was based solely on register data and did not involve any contact with patients, no approval or informed consent was required from the Danish Scientific Ethical Committee
Results
The annual prevalence of glucose-lowering drug users increased more than twofold from 19 per 1,000 inhabitants (n=98,362) in 1999 to 41 per 1,000 (n=233,230) in 2014. Metformin was by far most frequently used, prescribed in 72% of all persons using glucose-lowering drugs in 2014, followed by insulin prescribed in 33% of all persons ( Figure 1 and Table 1 ). The annual prevalence of metformin users increased more than sevenfold from 4 per 1,000 (n=22 
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Nationwide trends in glucose-lowering drug use and Table 2 ). The prevalence of long-acting insulin users increased from 2004 onward reaching 7 per 1,000 (n=39,019, 51% of all insulin users) in 2014, whereas the prevalence of intermediate-acting and mixed formula insulin users declined. The number of fast-acting insulin users increased from 4 per 1,000 (n=22,670, 54% of all insulin users) in 1999 to 7 per 1,000 (n=37,718, 50% of all insulin users) in 2014.
Sex-and age-stratified results
Stratified results showed a very similar development in men and women (Tables S1-S4 and Figures S1 and S2). Prescribing of metformin accelerated from 2006 onward, in particular in elderly people (Tables S5-S9 and Figures S3-S7) . Prescribing of the new glucose-lowering drug classes increased in all age groups older than 20 years. However, GLP-1 receptor agonist use increased most among 40-64 years old and 65-79 years old persons reaching 6 per 1,000 (12% of all users) and 9 per 1,000 (8% of all users), respectively, by 2014, versus 2 per 1,000 (1.5% of all users) in those aged 80+ (Tables S7-S9 and Figures S5-S7) . A similar age-dependent use was observed for the SGLT-2 inhibitors, whereas a comparable proportion of glucose-lowering drug users used DPP-4 inhibitors among those aged 40-64 years, 65-79 years, and 80+ years in 2014 (Tables S7-S9 and  Figures S5-S7) .
A stable prevalence of insulin users was observed for those aged 20-39 years (5.5 per 1,000 in 1999 and 6 per 1,000 in 2014), whereas the number increased in the remaining age groups. Solely, the number of fast-acting insulin users steadily increased in the youngest group, whereas prescribing of fast-acting and in particular long-acting insulin increased in the other age groups. Use of mixed formula insulin (Tables S10-S14 and Figures S3-S7) .
Discussion
From 1999 to 2014, the number of users of any glucose-lowering drug in the Danish population is more than doubled. In accordance with guidelines, in particular the use of metformin has increased, but an increase in users of the recently introduced glucose-lowering drugs was also observed. The number of sulfonylurea and thiazolidinediones users declined much during the second half of the study period. The total number of insulin users increased, primarily caused by long-acting insulin use. A recent publication based on THIN primary care data from the UK found glucose-lowering prescription patterns 2000-2013 similar to the Danish data, with some important differences. 10 The use of sulfonylureas decreased to a much greater extent in Denmark (UK: from 64.8% to 41.4% and Denmark: from 56.6% to 15.2%). Moreover, the proportion of glucose-lowering drug users who were on insulin was considerably lower and more stable in the UK (20%-24% during 2000-2013) than in Denmark (41%-33% during 2004-2014). 10 Annual glucose-lowering drug consumption (measured in DDDs per 1,000 inhabitants per day) in Portugal and the Netherlands appeared to increase with only 32% and 13%, respectively, between 2004 and 2013, 11 compared with the ~65% increase in the prevalence of glucose-lowering drug users in Denmark during the same period. Different units of measurement may have contributed to these differences. For example, it is our experience that daily doses of metformin used in clinical practice are often much lower than the metformin DDD (ie, 500 mg or 1,000 mg vs 2,000 mg). 12 Increases in DDDs per 1,000 per day may therefore underestimate the true increase in numbers of individual metformin users. Compared to Denmark, the increase in use of DPP-4 inhibitors in Portugal was much more pronounced, whereas data from the Netherland showed a lower use of DPP-4 inhibitors at less than five DDDs per 1,000 per day. Moreover, the decrease of SU use in the Netherland was less pronounced than that in Denmark (DDDs per 1,000 per day ≈30 in 2004, 23 in 2013).
11 American (2003 American ( -2012 13 and Japanese (2005-2011) 14 data also showed an increasing use of metformin and the newer drug classes, whereas the use of sulfonylureas and thiazolidinediones declined. The observed decrease in thiazolidinedione sale from 2007 onward can probably be ascribed to cardiovascular and other safety alerts in the late 2000s. 15, 16 The substantially increasing number of users of glucose-lowering drugs in 
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Christensen et al general is likely explained by several factors including 1) increased incidence of type 2DM related to increasing prevalence of obesity and other risk factors (as the observed increasing number of metformin users even among the youngest suggest), 2) increasing prevalence of type 2DM due to younger age at diagnosis and improved therapy and prognosis, 17 and 3) a more aggressive treatment strategy, with drug treatment of a larger proportion of persons with type 2DM. 12 By using Medstat, we were able to obtain complete sales data on glucose-lowering drugs in Denmark during a 16-year period. Limitations of our study include lack of information on whether drugs were prescribed as initiation or add-on therapy and lack of stratification for type 1/type 2DM when assessing insulin use. The GLP-1 receptor agonists, SGLT-2 inhibitors, and the combination pills containing metformin + DPP-4 inhibitor were assessed as single drugs in the Medstat statistics, not as drug classes. Therefore, the number of users of each drug in a subclass was added, and the number of users in a given year might be overestimated to the extent that individuals used more than one drug within a drug class. Finally, complete information on the indication for prescribing a given drug is not currently available, eg, we were not able to distinguish whether metformin was prescribed for diabetes therapy or for treatment of women with polycystic ovarian syndrome in some cases. The latter may account for some of the metformin use observed in the younger age groups. Future more detailed studies based on individual-level longitudinal prescription data linked to registries holding disease diagnoses may overcome some of these limitations and enable studies on polypharmacy, second-and third-line therapies, and glucose-lowering drug adherence and effectiveness. 18 
Conclusion
This report provides evidence of a more than twofold increase of glucose-lowering drug use during 1999-2014. The pattern of glucose-lowering drug use has changed substantially, reflecting the recommendations of metformin as first-line treatment and the introduction of newer glucose-lowering drug classes that are increasingly used.
